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1 Patent- 09 

Varemaerkestyrefsen 

2 2 Mr n ' ^ 

A CONNECTOR FOR A HAEMOSTATIC VALVE ASSEMBLY Modteget" 
Techniraf fj a |^ 

The present Invention generally relate.; m h,« « 

assemblies, as used for examlT ■ . COnnett0r5 for hMm °*«* *a.ve 

S catheter or , ,ZL ™2 b Tr* - *" elM9atC member ' "* " * 

nsR cf causing damaged *"* 0re ™" a °™' - • ™ans for reducing the 

Backar^mfl *f thx Invention, 

IS a connection to a guiding cathetT * 3 e s - 

an e,o„gate *v,ce ^ "T*" " h ~" e 10 — * 

haemostasls. A s.da arm ™Z " ° ,IV " n9 Wh " e prov,< " n 9 

connection * a ™ n Z Z t Z *" * "* 3 C< ™ * — » "»*<• - 
«ush,ng. ConneZ l ^Tn3" "T** ™* ""^ 

sector, which prises . rJL^ZZ ~aT " ' T " ^ 

section between the distal ». .. r ac ,e < " stal end - * s| ae arm joins the main 

. «M valve eleten t Mlno a T^"* *** ^ ' S **~ • 

oive element including a normally closed slit which k ar«»««w .. 

access tube being extended therethrough. Anomer exemo.^ T ° P<! ' led ™ 

30 • from US patent No. s.176,652 (Pe rry K UtLT Z h hM ™"<«*: vahre Is known 

two elastic and gaskets havlno 1^ ^ °' l,aemostaUc »•« * US '652 Including 

w^rrrr^mZ^rrir rr member to extend 

gaskets being angularly disnla^H Jh respective gaskets and the 

4,798,594 iL*T* m^ f :l *?? t0 an0ther " US ' 652 - « Pa^t No. 
i« cnara A. Hlllstead) further disclose helically extending slits. 



1S564DK01 



2 



macron, inc., Harcourt Brace Jovanovich, Publishers, 1987. 

Summary tfy> [Qyeotlfig 

~ £T J r ,de a ™ r ,or a h ™"< — — «<* L 

separate parts, vmlch connector does no, rely on glue as the sin fl .e or main means of 

r„~ P :c4r p ™- — 3 a > - - ~ 

in a second aspect, the .nventlon pnovMes a connector for , haemostatic va.ve assembly 

rrrLi7r ,na,,v eMeMn9 — - a * • ~ iss, 

£ " " ,tr ° dUCIn9 3 *** «*• a « " "rug-coated 

S£T£r/""T ,n, ° ^ VaSCU ' ar ^ ° f 3 '""^ « operator, sue as a 
physidan should ensure that the va.ve is pmpeny opened, as othemlse an outer surface of 

surface of the dev.ee Is damaged or that accurately dosed drug provided on the surface of a 
"*T *"* IS lost - H — ' *- exterior distances such as In pa^aT 

stress, an operator may sometime* not verify tha, the va,v ,s "T^en state 
befbra attempting to .ntroduce me device mmugh me va,ve. mm, ,„ attempt te 
nUoduce the device through a Cosed valve, the operator may not always ZZZ drug 

etn^le dama-T ? 9 ProPerlV ° Pened ^ Valve - ,ntroduce "» *** — . *r 
the »«ent Z , T ' *" °" "* «*> vascular of 

^n the "ed f" 1 ^ Sert ° US,y C ° mPr0m,Se » a «~ health and does often 
ZraLt f ° r add,M ° nal - prolongs nospltallsadon of me patient. 
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* third and a fourth aspect of the Invention provide aspects of closures for a valve of a 
connector of a haemostatic valve assembly. The closures of the third and fourth aspects of 

sunTnd", r at r V,< " na " Sealln9 bam '" 8 ~ * """actor and a 

™«ng atmosphere. In particular , sealing at a proximal end of the connector while 
a lowing for easy Intmdudon of , cateeter or stent system tereugh the dosure. The closure 

7 *" 7" °' the -« • *•« —he, a -ace of which ahute ^rlTZ 

end surface of a main sedjon of tee connecter. It Is an object of the M aspect oftee 

of the connector. The dosure of the fourth aspect of the Invention Is made from a resilient 

ZCred T d T 3 ? wh,ch extaKIS ~ - ~ surfa ~- ^ - 

ZuTtne e, 7 MUre WICh re " 8ble Sea " n9 a Catha,w or ~* ^m extends 
terough ^ and iurther te provide a re,„hle dosure when tee valve is In a dosed 
state. I... when no catheter or stent system extends through the closure. 

With the aim of at least partially solving some of the above problems, the fire, aspect of the 
preset invention provides a connector for a haemostatic valve assembly, comprlg a 
longitudinally extending main section having a proximal part and a dhjpart each of said 
parts aving a longitudinal* extending, through-golng passage, tee connLr feZ 

ZZT TT" mea " S Pr ° V "" n9 ' COnneCU ° n the P™"™" -a" and tee 

tZZZTT' Whe " ' nteranneaed ' tha <"*»' - l~ P.* coextend In the 
LToTo ,T ' <OTneCB ° n mMnS COmPri * n9 3 PP^" «-* >a Integra, 

Z Z. ^ ^ 15 a<laPted to en8a9e 3 - *• of 

said parts, so as te mutually secure tee parts In the longitudinal direction. Thus thanks to 

tee essentia,* mechanical connection between te. proxkna, and tee d*a,£rt'£ 

connecter may be des,gned te withstand a given Internal pressure, which may accurately be 

calculated based on specifications o, tee materials from which tee two parts are made „d on 

dimensions of the parte. ,„ addition te the mechanical means prevlded at tee 

interconnecdon, tee Interconnection may be reinforeed by glue, though. In a present* 

preferred embodiment, the connecter is assembled without glue. Preferably, tee 

Interconnecdon Is formed as a snap-lock connecdon. e.g. a self securing snap-tock. ,„ a 

preferred embodiment of tee Invention, te. projecting portion is a barbed portion. Th. 

T^T: r'r" 5 ' 0 " 5 * "*"* a ' l0WS " '° at ' MSt "n™* su "~"« a" end portion 
of a second on. of tee two parts. The surrounded part may teus provide a rlm or a collar, 

TT£l " ^ PCrt ' 0n ^ ~ 7,16 PP^ P^arab* Indudes 

Zon 2£" ,T ^ Per ' Pha7 °' flret •»*■ * to — barbed 

in a ra d : Ict^T * ^ ™ "» «— "»* «■» barbed portion may be flexible 

TT ' 5 ' 15 Preferred * at * 13 not ' ° r a' laast less, flexible In tee 

.ongitudlna, direction. Such radla, flexiblilty may be brought about by kmgltudinaliy amending 
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slits provided in an end portion of the firch nan- »~ . ^ 

M or cne nrst P aPt - In one embodiment of the invention an end 
portton o, the distal part , s adapted to mcelve an end por«on of the protfma, part. *e Pa*ed 
portion being provided at the proximal and portion «, m. dtetal port , tne nc ^J^ m ' 
compn S n g . collar portlon> c .,. , s|Klrp Mged co|(ar d P 

ITZI^' i ** ™y ba pmvlded a, an and 

portion of tha proximal part, which may an «,„ of ^ ^ ^ 

in order to preclude blood and/or other iquu. r rom „ w , na out „ ^ 

* Z ' nterCOnnected - fe "««oon ,h. two parts, for example such that I, 

that it fits inside and tightly clos« an Inner collar portion of an outer one of tha twa parts. 
The **™'on may be such tha. the distal pa rt and tne fmama 

■ T ar0Und a " ^ 6XU " din ' * «» ton » ,tu ""»' ^ nation 

ant k' ** * "° th 0, * e *"° Pa ' ,S>re ™ * »-«ed portion*" 

embodiment of the Invention, the distal par, constitutes a stable luar. so tha, mereTno 
need for manufarturlng , ,„ar as , separata part. A flrs, threaded or grooved portTma I 

portT r ^ BOSS " ,,y C °'" Ca ' " a " dteta ' ■»* • ^- tbZeT 

mlTJ 7^ °" a " '" nar SUrfaCe °' 8,6 - ■ »,a 

threaded port,on may be provided baleen an annular wall surmundlng the ,ongltud,na«y 
extent ^ ^ ^ ^ ^ . gjflna* 

when seen in a radial direction. ' 

rn 1 anZ neCt "* " ^""^ ■»*• arm, so as to previde a connection «o a 

sTal mal r " """^ ~ ^ ' n,ett, °" an °'°' saline flushing. Z 
* "™ m * y "* 8,Tan9ed to a »• interconnects me side arm and a 

»Z£ ^ r ' S,andard 3 "" ay S,0PC< "*- ^ <WStal " " e " M the P— of the 

connector may be manufattured by Injection-moulding of a plastics materia,. 

oanlT !T ^TT 1 ,tot ^ ,:DnneC,0, aC<m " nS •» *« fira ^ »' *. 'nvandon. as 
ImZln 3 ^ a ' ! ° lnCh,de ^ ,MtUreS *" SeCOno aspatt * *• 
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There b ato provided a memod for manufacturing a connector for a haemostatic valve 
oTZ valrT " a «"" a ^ * »e flmt or second aspect 

™Tr'H C ° mPrte,n9 8 main section having a 

p™»mal part and a dlsta, part, each of sa« parts having a iongitudlnaily extending, mmugh- 
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gang passage, the connector further comprise connection means for prodding , connection 
between the proximal part and the distal part, whereby, when Interconnected, the dlsta, and 
proximal parts coextend ,n the longitudinal direction, the connection means comprising a 
projecting portion which Is Integral »» one of said parts and which ,s adapted to engage a 
recessed portion of the other one o, the parts, the method comprising the step of providing a 
«**d< : b«ween the projecting portion and the reces»d porhon tor mutual y securing the 
parts ,„ he ionglKrdlna, direction. Injecdon-mouldlng , s an appropriate manufacturing 
process for the distal and the proximal part. 

The Invention also proves a new use of , snap-iock as an Interconnection between a 

T. ^ TV " m "'"" 3 l ° nS " tUdlra ">' «— * *« P« of a m„„ section 

t~ Z k" , emOStaUC MlVe aSMmblV ' W Sald parts a '°"9<«udlna,,y 

^1 ." 9 9 PaSS3ge ' *" S " aP - |0Ck COmpriSin9 a P° rtl °" "hich is 

integral wrtt, one of said parte and which is adapted to engage a recessed portion of the other 

one of said parts, so as to mutually secure the parts in the longitudinal direction. The 
connector may in particular be a connector according to the Una or second aspect of the 
invention and may thus incorporate any feature of the connectors discussed above and 
below. 



20 



25 



in order to reduce the risk of causing damage to a device to be inserted into the vascu.ar 
system through the valve of a connector, and more specifically to reduce the risk of a drug 
being scraped off a drug-coated stent, the second aspect of the Invention provides a 
connector for a haemostatic valve assembly, comprising a longitudinally extending main 
section having a long.tudina.ly extending, through-going passage and a valve at a proximal 

.ne^ h r, C0n K eCtOr ' V9,Ve haV,n9 ^ ° P6n St3te in Which an e,on **e member may be 

TT> L PaSS39e ' 3 d ° Sed State ' tHe V3,Ve COmpriSin 9 an ***** *r '"bating 
the state of the valve. The indicator may provide an optical and/or a tactile feedback to an 

the HZ IT T S OPerat ° r ^ ' O0k,ng 9t ° r bV t0UChin9 the va,ve ma * eas »V ^ermine 
cne state of the valve. 
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In a preferred embodiment, the valve includes a valve opener which is longitudinally 
dteplaceable aiong an outer surface of the main section of the connector, such that the state 
of the valve may be changed by disp.aclng the va.ve opener in relation to the main section. 
The va.ve opener, or, in case of other embodiments, other dis P .aceable means, may 
advantageously be arranged near the indicator which may comprise optical means for 

dil™?. ^ aPP6aranCe ° f 3t ,CaSt 9 P3rt ° f C ° nnertor in the «ate which is 

ZZT T a ? ° P0Ca ' appearance of P«t of the connector in the dosed state. For 
example, the va.ve may comprise an elastomeric closure member, such as a silicone 
member, arranged to sea. the prox.ma. end of the connector in the closed state of the va.ve 
the valve opener comprising a puncture member which extends co-axlally with and at least 



15564DK01 



25 



30 



35 



and such that It does not panat^toT^ ""^ °' ** «-""». 

S an embodiment of to, v (^ ^ "7 "T"" "~ ^ S <* h 
emprises a transparent po^„ 1 antl." " *" **• ° Pener " hfch 

connector, a. e prcxlma, enotoelf " ' " - """^ ma,n <* *• 

^ p^„ : to, ^rzr^ rc^reZ 0 " r ,s * 

through toe transp,™ settton •*» — * — •*» » «MH. 
0 coroured section may be dearly vHbl. to to^L 7 ^ ^ f ° r eXampte *« 

and comply hldden wnen ,s ^1 7t " *- 

- — .t t h e ^ may altow •jrr-r^rr ;zr and 

: and * cosed a ^ ;z ::.™ 9 an open,n ° «~* «-* «•» extends 

as the haemo^ _T ^-'7 " me »""••' * of a cap. may be provided 

design has too dW»„JZ'!l"; ^ ° f v ^ «- Toohy Borst 

though too valvatoCed ZL ' SePar " te ""*"■""— »«*• to pass 

without damage. Th^Tas toe7,Td T' " ** " °' SteM « 1,6 

halloon expandable ^^, ^ZT t T" " * ~ 

the motion ,n passing a deylce tol 3 7t totoTT ^ ^ * 

of toe stent on toe balloon, so-called punlra v,, v « 1Tb" ""'"^ * P0SIM ° n 

of such punctura yarves are those dascrth^ h * P ° Pular - E * am <>'<* 

embedments of toe vm^ZZS? , 00n " eCti0n the 

die ya,va described ZZ£ZZ5££ ^ * "** ^ 5 '™' a "« 

comprised In a kit ^ —nf M ^ aCC0M,n9 to tha ■"■—I. ba 
stopcock. Pr,S,n9 3 Slda ara «* tha slda arm and possibly a 

extending main section hay,no a ,ZTh „ ""^ «"■»*"<, a longitudinal 
yalva at a orox, m „ ' " ^t 1 """^ lending. ,hrough-go,ng passage with the 

WN* abu te a P^^Z^LTT" C ° mP * fe ' n9 * ^ ~' a fa « * 
being proyldad Wto a J^Z JT™ ' °' ** *" " d OTd Surfaca 

usion for engaging a con^aspondlng Indantatlon proyldad In tha 
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2 M \° T ftCe/SUrfaCe - " Wl " «" aPP««a«ed the protrusion and Indentation 
nTnraf d 9 C ° mPar,SO " * ^ Sea "" 9 ™<«>onal. ptonTgas** 

danm! 1 7, ' ^ Cl ° SUre member 18 from a ■«'«•"« ~ wh£T 

adapted to deform in the area of me protrusion/indentedon when the face of the real en 
closure and the end surface o, the m„„ section are hlased Awards each 1^7. 

Preferably ,he protrusion and Indention extend over an angle of 360". so that the seal Is 
emclent along the entira end surface of the mam section. closure of me thjd asZ of 
the invention may be Incorporated in or combined with any other feature of Z * 

Present Invention. ,„ parf^c, it „ ^ 5ulted for aT™ d^hadt^ 
and ,t may „e„ be combined with the features of «he fourth aspect of „„ ,n«„ H on ' 

haeTrT^T * ' ^ a ™lve <* a connector of a 

resTenTml 7 T**' *" *~" a ' mPrtS,n9 3 * **- »»<«• * ™de mom , 

first end surface, and at least one passage slit, the passage silt being normally dosed and 
extending hereon me two end surfaces, the passage siit being arranged* opeX 
bular member being extended theremrough. the passage s „, having a .ength a, *e 
n^e Which ,s longer man its iength on the second surface. ■„ o J words at one surface 

of the s^,, at the other surface of the dosure member. Thereby, the silt defines a guide for 
*e catheter or sten, system when such , system Is moved through the dosure the guide at 
least partiaiiy tordng me member being induced through the dosura laparfZa 

™tf* e^Tt r SVStem Sh ™"fom,ing <■» «*-» * «* an extent ,„ the 
a Tm c, st V ^ a " ° UKr - ° f - -»a«er or stent system 



ta Prefemed embodiments of the fourth aspect of the Invention, there are provided a piuraiitv 

sulrrTe- lv , ra<Ba " V ° UtWa "" y ' rom ,Ha ■»"* °' —« " «he firs, 

of Ito Jr, h 6XamP ' e be """""^ threa s,,te whteh axtend ™«aNy hem the point 
of contact, or there may be provided four sifts which are arranged to form . «Z On me 
second, opposed surface, the slits praferab* oehne a second, common polmZntact the 
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slits preferably being substantially short at the second surface than at the first surface. 
Preferably, the length of each slit at the second surface is at most l/ioth of the length of 
that slit at the first surface, more preferably at most l/20th. In an Idealistic embodiment, the 
slits extend a length dose to zero at the second surface, such that they meet in a point on 
the second surface, the point being preferably arranged centrally with respect to the surface. 

In order to facilitate introduction of a catheter or stent system through the closure, at least a 
portion of one of the first and second end surfaces, such as preferably the second end 
surface, may have a concave shape. 

When mounted in a connector, the second end surface is preferably oriented to face the 
proximal end of the connector. 

The closure of the fourth aspect of the invention may be incorporated in or combined with 
any other feature of the other aspects of the present Invention. In particular, it is well suited 
for any connector described herein, and it may well be combined with the features of the 
third aspect of the invention, preferred embodiments of closures embodying the third and 
fourth aspects of the invention providing a reliable peripheral and central/core sealing. 

Generally, embodiments of the connectors of the present invention may be designed to fit a 
wide variety of stents, including, but not limited to, Strecker Stents, Palmaz Stents, 
Wallstents. self-expanding Nitinol Stents, such as Bard Luminex Stents, Symphony Stents, 
Smart Stents and AVE SE Stents, Perflex Stents, AVE Stents, Intrastents, Instents, Herculink, 
and Dynalink. Likewise, the connectors of the present invention may be designed to fit a 
variety of catheters, including, but not limited to, Mainz balloon catheters. Monorail balloon 
catheters, PCTA catheters, and ultrasound catheters. 

Brief descrintion nf th* Hr^m^ 

The above aspects of the Invention will now be further described with reference to the 
drawings, In which: 

Fig. l shows a longitudinal cross-section of a connector according to the invention, 

Fig. 2 shows an exploded side view of the connector of Fig. 1 and an associated stopcock, 

Fig. 3 shows a longitudinal cross-section of a valve incorporated in the connector of Figs, i 
and 2, the valve being in a closed state, 
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Fig. 4 shows the valve of Rg. 3 in an open state, 

^L 5 ~x sect,onoftheva,veo ' F,95 • ^ — 

s * XZST** cmss ~ sea ' m of a co,oured member - «- *— - - 

ZZZZ'JT*** CTOS! " SeCHO " °' " >"*™™™°" «-«— " . M and a 
distal part of the connector of Figs. 1 and 2, 

Fig. 8 shows a longitudinal cross-section of a distal part of Fig. 7, 
Fig. 9 shows a perspective view of the proximal part of Rg. 8, 

zzzzz :t wew 0,3 dosure fw ^ at - ~ - * - 

Fig. 12te »^-aacti 0 ™,v,a»,ofoneemb0d l men tO f«,ec k , surem e m bar O fF i9 . n, 
IS Fig. «.aacro«.sa ttl o ral v.e«,cfana ltem at.« emb oo i n 1 en.ofB K dosu re n« m berofF ig . 
Betailad dpsrrintion of th» ggmnas 

» r^:;„" 6 3bOVe * "» ™V ^ comprised „ . slngle 

" Irt'TT 10 °' M Sh ° Kn '" ^ 1 an " 2 ' 8 ■«-»•' P« 102 and a dista. 

• ^ Pa " Q, - eXtend ""' * 3 and help 

assented In an end-to-end manner with a distal end portion 106 of the proximal part 102 

«w~d as a rotating luerlock with a firs, outer grooved or threaded portion 109 and a 

plde'd'aT TT P "* B ^ «* * 0,6 ™ - «- ^Patlre Is 
Provided a iongltudinaily extending, through-going passage no and U2. mJLJ^ 
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assembled, the proximal and the distal part together define a main section 114. At the 
interconnection between the proximal and the distal part, the distal part defines a projecting 
portion 116, preferably a barbed portion, which projects radially inwardly and engages a 
recessed portion 118 of the proximal part 102, the recessed portion 118 being in the form of 
a collar defined by a transition of the outer diameter of the proximal part 102. The 
interconnection will be further described below with reference to Figs. 7-9. The projecting 
portion 116 is shaped to provide a snap-locking of the distal part 104 onto the proximal part 
102. When assembled, the proximal part and the distal part clamp an O-ring 120 between 
them, the O-ring being provided at a reduced-diameter section of the proximal part and at a 
corresponding widened-diameter section of an inner surface of the distal part. Side arm 122 
is provided for connecting the connector 100 to a manifold (not shown) used for pressure 
monitoring, contrast media injection and/or saline flushing. As shown in Fig. 2, the 
connection from side arm 122 to the manifold may be provided via a stopcock 124 and a side 
arm tubing 126. 



At Its proximal end, the connector 100 of Fig. 1 comprises a valve 128 comprising an 
elastomeric closure member 130, a valve opener 132, and a puncture member 134 shaped to 
provide an elongate passage port which, In the closed state of the valve as depicted in Fig. 3, 
allows the closure member to seal the proximal end of the passage 110, whereas in the open 
state of the valve, as depicted in Fig. 4, the puncture member penetrates the elastomeric 
closure member 130 to allow a catheter or a stent (not shown) to pass through the valve. 
The puncture member 134 Is, as shown In Figs. 3 and 4 integral with the valve opener 132, 
which may be longitudinally displaced along an outer surface of the proximal part 102, as 
indicated by arrows 138 in Fig. l, so that In a most proximal position of the valve opener, the 
valve is in a closed state, as in Fig. 3, and in a most distal position of the valve opener, the 
valve is in an open state, as In Fig. 4. An Indicator for indicating the state of the valve 
comprises a coloured member 136, see Fig. 2. 

Fig. 5 shows a cross-section of the valve of Figs. 3 and 4, Including an indicator for Indicating 
a state of the valve. The indicator comprises a coloured member 136 which may, e.g., the 
colour of which may, e.g., be yellow or any other strong colour. A most proximal section 140 
of the valve opener 132 is opaque, whereas a distal portion 142 of the valve opener is 
transparent. Hence, when the valve Is in a closed state as Illustrated In Fig. 5, the coloured 
member 136 is visible through the transparent portion 142. However, when the valve is in an 
open state, I.e. when the valve opener 132 is displaced to the position Illustrated In Fig. 4, 
the opaque section 140 of the valve opener overlaps the coloured member 136, which Is then 
essentially invisible to an operator. If, for example, the coloured member 136 has a strong 
yellow colour, It will be immediately apparent to an operator when the valve Is In Its closed 
state, thereby clearly indicating that no attempts should be made to insert a catheter or a 
stent through the valve, whereas no yellow colour will be visible when the valve is in its open 
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state, thereby clearly indicating that a catheter or a stent may be safely passed through the 
valve, it should be understood that the valve may alternative* be designed such that the 
coloured member is visible when the valve Is in Its open state and invlsib.e in the dosed 
state. 

The coloured member 136 is shown in detail in Fig. 6, from which it is apparent that a 
projecting portion, such as preferably a barbed portion 144, allows the coloured member 136 

intrrrt co t prox,mai part 102 ° f the connect ° r v,a a ~* p—w. 

thanks to the barbed portion exhibiting a radla. elasticity and substantially no longitudinal 
eiasfcity. The radial elasticity may be provided by longitudinally extending slits in the 

ZTj^lZ* Sl,t I beln f 9 I° rmed 6SSent,a,,y " ke th ° Se *"* 148 which « P-ided in the 
area of the barbed portion of the distal part 104 of the connector, see Fig. 9. As illustrated In 

Fig. 5 the prox,ma, part 102 defines a recessed portion in the form of a collar 146, so that 

when the member 136 and the proximal part 102 are Interconnected, the barbed portion 

firmly secures the member 136 In relation to the proximal part 102. 

The interconnection between the distal and proximal parts 102 and 104, respectively is 
based on the same principle as the Interconnection between the coloured member 136 and 
he proximal part 102, as described above with reference to Figs. 5 and 6. Thus, as 
•Hustrated in Fig. 7, the proximal part 104 has a barbed portion 116 engaging a collar lie of 

Z T , An annu,ar space 150 ,s ava,,ab,e for the °- rin9 wwch is - -*» - 

Fig. 7, but which ,s designated by reference numeral 120 In Fig. i. The distal part 104 is 

TTT 10 Fi9S " 8 30(1 ^ fr0m WhiCH * iS a,S ° 8PParent that 3 Prox,ma « — Potion 
2^ Z £ r Pr,SeS SeV€ral ^ P ° rti0nS 116 arra09ed the PeHphery of the 
distal part 104 and with sllts 148 therebetween, the slits providing a radial flexibility which 
allows the second part 104 with the barbed portions 116 to engage the collar lis of the 
proximal part 102 in a snap-locking manner. 

Preferred embodiments of the third and fourth aspects of the invention will now be further 
described with reference to Figs. 10-13, in which elements discussed above in connection 
with F,gs. 1-9 are referred to by the same reference numerals to the extent that like parts 
are referred to. It should, however, be understood that structural differences may exist 
desp.te of the fact that the same reference numerals are employed. 

The main section 114 shown in Fig. 10 has a proximal end surface 152 defining an 
indentation ,n the form of a groove 154. The groove is intended to receive an annular 

^ nnf P r ,ded ° n ^ d0SUre 13 °' 86 R9S ' Wh - »• closure 

deform, M *" ^ « ° f ™* ^ P'~ 158 

deforms In the groove 154, so that a reliable seal is provided along the end surface 152 The 
Cosure 130 Is provided with three s„ts which are referred to by reference numeTl^ .n*e 
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«rst surface .36 of the «osu4 ^^T^T ^ ^ * ' 

have e length at the (ft* a*«T k ! crimen, of Fig. 12 , sltts 162 
S surface ,60 of «T^1 „^'* t •» •* length at a second 

^ve a length a, th™~ ^ZTT" " * ^ * ^ '™' 
■" a single, second po,nt - ^ .t? ^ ™ 

provided to facilitate ftBertlTT !!' "*■*»■«». « concave portion 170 Is 

aciltate Insertion of a carter or stent system through the dosu re member. 

I. ^~end°ofr n) 15 **** * ^ 122 * «" — - • 

shown, ^ 15 10 8 ~' - * • «*■ catheter (no, 

2o ^t^sr^ rr 

^:r,ri7 , r ,, '- ,, ' M -" i: ^-^"- 

when the 9U «: w,re ; „^:; ™i su : r " ,sert,on to °' (not shown > — * >° — 

catheter can be l«JL^J£\ " *" " 9U ' d0 Wire ' A "» <■—" 

open* using the D*,"''.''''"' — —* "* 

« stent, ultrasound -di^II *" " ""^ B ^"- "* - » 

7. Any procedure devised by ,ho catheter or stent manufacturer ,s then followed. 

^dimensions and other spawns „ , preferred embod|ment of ^ ^ ^ 
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Inner diameter of narrowest portion: 
Maximum diameter of device to be inserted- 
Minimum diameter of device to be Inserted: 

Maximum pressure resistance with 

PTCA catheter and guide wire: 

Maxim pressure resistance without device: 

Metallic insertion tool length: 

Metallic insertion tool inner diameter: 



2.4 mm - 9.0 mm. 
2.33 mm - 8.0 mm. 
0.17 mm - 1.10 mm. 

8 Atm or with Percutan graft 1 atm. 

21 Atm - 2 atm 

10 cm - 2 cm 

0.64 mm - 2.00 mm. 
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The number of the Interval mentioned first refers to PTCA and the second number of the 
interval refers to AAA graft (Percutaneous-Abdominal Aortic Aneurysm stent graft). 
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1. A connector (100) for a haemostatic valve assembly, comprising a longitudinally extending 
Z S ^ ,0n (114 > hav '"9 a P-t (102, and a dista. part (104), each of said parts 

having a longitudinal.y extending, through-going passage (110;112), the connector (100) 

i oT C Z ri r 9 COnneCt, ° n me3nS f ° r Pr0Vid,n9 9 C ° nneCti0n between * e P™'™« Part 
102 and the distal part (104), whereby, when interconnected, the dista. and proximal parts 

«T Jl , ,0n9itUdlna ' dlreCU ° n ' C ° nneCt,0n means «WI - projecting portion 
(116) which ,s integral with one of said parts (102;104) and which is adapted to engage a 
recessed portion (118) of the other one of said parts (102;104), so as to mutua.iy secure the 
10 parts In the longitudinal direction. 

2. A connector according to claim 1, wherein said projecting portion (116) Is a barbed 
portion. 

iizx^r to c,aim 1 or z - where,n the «™ — — a - 

4 A connector according to Calm 2 or 3, wherein an end portion (108) of the dista, part 

LnlnnTl ^ ^ POrt '° n <106) ° f th6 prOX,maI <> art < 102 >' th * barbed 

ooln « 9 PrOV ' d6d ^ S3,d POrt '° n U08) ° f 016 dfetal " art < 102 >' *e recessed 
portion (118) comprising a collar portion provided on an outer surface of the proxima, part 

:::z^z::zT im 4 ' whercin the barbed **** <ii6) ,s f °™* * - — 

IT' . aCCOrdin9 t0 ° f C ' aimS Wh6rein an end P° rtton < 106 > of the proxima, 
part (102) is adapted to receive an end portion (108) of the distal part (104), the barbed 

project-ng portion (1 16) being provided at said end portion (106) of the proxima. part (102) 
dltaTra^ioT 00 (U8> C ° mPrlS,ng 3 CO " ar POrti ° n PrOV ' ded ° n a " ° Uter SUrfaCe ° f 

wan lZ e *° r aCCOrd,n9 t0 6 ' Wh6reln the bart>6d port,on < 116 > is *>™* ^ an outer 
wall of the proximal part (102). 

8 A connector according to any of the preceding claims, further comprising a seaHng means 
(120) for providing a liquid-tight seal at the interconnection. 
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9. A connector according to claim 8, wherein the sealing means (120) comprises a resilient 
member, and wherein the proximal and distal parts (102;104), when Interconnected, are 
arranged to damp the resilient member between them. 

10. A connector according to any of claims 1-9, wherein the interconnection is such that the 
distal part (104) and the proximal part (102) may rotate relative to each other around an 
axis extending in the longitudinal direction. 

11. A connector according to daim 10, wherein the distal part (104) constitutes a rotatable 
luer. 

12. A connector according to any of claims 1-U, wherein an outer wall of the distal part 
(104) is provided with a first threaded or grooved portion (109). 

13. A connector according to any of claims 1-12, wherein an inner wall of the distal part 
(104) is provided with a second threaded portion (111). 

14. A connector according to any of claims 1-13, comprising a side arm (122) for connecting 
the connector (100) to a manifold. 

15. A kit comprising a connector according claim 14, and a side arm tubing (126) for the side 
arm (122) of the connector. 

16. A kit according to claim 15, further comprising a stopcock (124) to be connected to one 
end of the side arm tubing (126). 

17. A method for manufacturing a connector (100) for a haemostatic valve assembly, 
comprising a longitudinally extending main section (114) having a proximal part (102) and a 
distal part (104), each of said parts having a longitudinally extending, through-going passage 
(110; 112), the connector further comprising connection means for providing a connection 
between the proximal part (102) and the distal part (104), whereby, when interconnected, 
the distal and proximal parts coextend in the longitudinal direction, said connection means 
comprising a projecting portion (116) which is integral with one of said parts (102; 104) and 
which is adapted to engage a recessed portion (118) of the other one of said parts 

(102; 104), the method comprising the step of providing a snap-lock between the projecting 
portion (116) and the recessed portion (118) for mutually securing the parts (102; 104) in 
the longitudinal direction. 
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18. A method according to claim 17, comprising injection moulding the distal and proximal 
parts (102; 104) from a plastics material. 

19. Use of a snap-lock as an interconnection between a longitudinally extending proximal 
part (102) and a longitudinally extending distal part (104) of a main section (114) of a 

eZT T' T 3 haemOStatiC V9,Ve aSSemb,V ' ° f SaW PartS h3Vi "9 a 'ongltudlnally 
extending , through-go.ng passage (H0;112). the snap-lock comprising a projecting portion 

(116) wh,ch is integral with one of said parts (102;104) and which is adapted to engage a 
recessed portion (118) of the other one of said parts, so as to mutually secure the parts 
(102; 104) in the longitudinal direction. 

20 A connector (100) for a haemostatic valve assembly, comprising a longitudinally 
extending , maIn sec tion (114) having a longitudina.ly extending, through-going passage 
(110;112) and a vaive (128) at a proximal end of the connector, the valve having an open 
s ate in which an elongate member may be inserted into the passage (110;112), and a 
closed state, the valve comprising an indicator (136;140;142) for indicating the state of the 

21 A connector according to claim 20, wherein the valve (128) comprises a valve opener 
(132) which is iongitudinaily displaceabie along an outer surface of the main section (114) of 
the connector (100), such that the state of the valve (128) may be changed by dlspiacing the 
valve opener (132) in relation to the main section (114). 

22. A connector according to claim 21, wherein the indicator (136;140;142) comprises optica, 
means for providing an optical appearance of at least a part of the connector (100) in the 
open state which is different from an optica, appearance of that part of the connector in the 
closed state. 

23 A connector according to claim 21 or 22, wherein the valve (128) further comprises an 
elastomeric closure member (130) arranged to sea. the proximal end of the connector (100) 
in the dosed state of the valve (128), and wherein the valve opener (132) comprises a 
puncture member (134) which extends co-axially with and at least partly inside said passage 
(110;112), and which is arranged such with respect to the closure member (130) that it 
penetrates the closure member (130) in the open state of the valve, the closure (130) 
member thereby dosing about an outer surface of the puncture member (134), and such that 
it does not penetrate the closure member (130) in the closed state of the valve (128). 

24. A connector according to any of claims 21-23, wherein the valve opener (132) comprises 
a transparent portion (142) and an opaque portion (140), and wherein the main section 
(114) of the connector, at a proximal end thereof, comprises a coloured section (136) which 
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Is covered by the opaque portion (140) of the valve opener when the valve Is in *. ™ 

. rs: rr*rr :rrr ton <136) is -~ ,n a 

Piling portfcn <144, ^ „ , tegral wT^^uTXlotr, . 
engage , recessed portfcn (146) cf the olherone „ ^ ^ « ™ ~ * 
mutual secure the sections <U4;138) .„ the ^j, ^ 10 

- rr ™ ™:-r daiTO 2o - 25 ' °™ — < -> - ™ 

vale «2« a :^ra'^ r <136,140:142> " ,< " CaCin9 8 *~ <* 0pe " state - • 
valve (128) integrated in a connector (100) of e haemostatic valve assembly. 

30. use according to claim 29. wherein optical means (136:140:142) are empioyed for 

wZeXT? aPPMranCe - « ""««"'» ™ m t~ te 
Wh,ch is different from an optica, appearance of that part of the connector In me closed sL. 

31. A closure for e valve (128) of , connector (100) of a haemostatic valve assembly the 
connector (100, comprising a longitudinally emending main secdon (114) ha"^ , 
^ng«ud ne,,y extending, trough-going (U0;m) witn J va , . 

dtlc «2 P r™' i end SUrtaM (152 ' ° ,,he ma '" SM '°" <"<>• - *~ ^e 
a pmxima, end thereof " ""^ 0f "» »— a, 
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33. A connector (100) for a haemostatic valve assembly and comprising a closure according 
to claim 31 or 32. 

34. A closure for a valve (128) of a connector (100) of a haemostatic valve assembly, the 
closure comprising a closure member (130) which is made from a resilient material and 

5 which defines a first and a second, opposite end surface (156; 160) and at least one passage 
slit (164), the passage slit being normally closed and extending between the two end 
surfaces, the passage slit being arranged to open by a tubular member (134) being extended 
therethrough, the passage slit (164) having a length at the first surface which is longer than 
its length on the second surface. 

10 35. A closure according to claim 34, comprising a plurality of passage slits (164) which define 
a first, common point of contact (166) on the first surface (156) and which extend radially 
outwardly from the point of contact (166) at the first surface (156). 

36. A closure according to claim 35, wherein the plurality of passage slits (164) define a 
second, common point of contact (168) on the second surface (160). 

15 37. A closure according to any of claims 34-36, wherein at least one of the passage slits 

(164) has a length on the second surface (160) which is at most 1/lOth of the length of that 
passage slit on the first surface (156). 

38. A closure according to any of claims 34-37, wherein at least a portion of the first end 
surface (156) and at least a portion of the second end surface (166) define two substantially 

20 parallel planes, and wherein an axis extending between the first and second common point of 
contact is substantially perpendicular to the two planes. 

39. A closure according to any of claims 34-38, wherein at least a portion (170) of one of the 
first and second end surfaces (156; 160) is concave. 

40. A closure according to claim 39, wherein said concave portion (170) is provided on the 
25 second surface (160). 

41. A connector (100) for a haemostatic valve assembly and comprising a closure according 
■ to any of claims 34-40, the valve (128) with the closure being arranged near a proximal end 

of the connector. 

42. A connector according to claim 41, wherein the second surface (160) of the closure is 
30 oriented to face the proximal end of the connector. 




Fig. 1 




Fig. 2 
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